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— K 7*;i/3^P 1 gCD3t»^A^*<Z)«k e> ^=*— C— K < 

[0 0 5 0] Kt^^prlgt?***^*. ^^*lTb 
906). 

[0 0 5 1] .hjzBUfc^^i/^PiS— ^3i:»IK < ffaT— 7" 
Mflf-7';H OOKt 

©^^^©itSiJS-i-l 0 0 2. 100 3. — ®C^C*^6C 
10 04. iM77^10O5a«^5. EI10O 

#S>-Difecii:S:^bTv>S. ^77^10 0 511 
30 ty ir)Vifai^-h'mk>x^^i)^i}^ tyn-frifo) 

tlT- S £ £ jj* b T t ^ . 
[0 0 5 2] ^tc. 011 1 7#;u*nw-38b»*lf« 

r-7';i/ffl^M?:^t. t/<TO#-#-9-K7* 
;u^(Z)^S'J##S: 110 1 t.m.m^l 10 2 
b. — o(D7^;t/^raCD— S5:iC»^:$:^Tg^bfct> 
Ore, Jtf OtS:f4ffl- S5:5^C1 1 0 3l± 

40 x— 7 0 0 ©3fc#ISS!JS-§- U X h 7 0 4 & i:' U , 

[0053] ®i 2\,zyit)v^~ mcmumT—y 
-r^>. ^^yi/^ra-^ics^ifax-^n 2 o oii. 

0 9 CD Xt^ y 7° 9 0 4 * T'JOiS^T b fctttS $: . 

vh'J0#7i^7*^©^«ta$:P^b. 
l^B'J#-i-0#i: l#©^^Brtgt*l®f$*vSfc^^ 
ffv (X^y7°9 0 5) . M^77^12 05tC 

50 r#j Ufy7°9 0 8) . y*;vifmm 
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1 3 

-i§-0#fcl 4:, OSt l#tcM^-T^l 2 
06-1213S r^Bjj iz-rz. #ac. y*jvifffl— 
mXm^.r—zrjU(D^.(D^.y h 'J. -f &*>*>Ji> K'J 1 

T^oTj & lolf [-> U — 3r — "7 — K 7 rtJVjf 

©*&©— 7a l£. "Tt? ^^^3**^7 b T i > £ © t'l-p 
@i2-ei±. i 2 i 4i± r;p 

[00 54] tfcK. 01 3©»!Six@l$:ffl^T, 09©A 
•5. 

[0055] ytJVifam*. 

4. *IUfe^-C-l±01 Stc^-r^M-^rtAS^Sggtft 20 
#0*311 3 0 0 SrJgffl^-S. 
[00 56] @13®1301li, ?*)l>tfnJ:m<DV£ 

ms/mmi 3 o or*— mttttzm^zrmm*-'?- k 
t— ^©ftJWWb&tfoT^-s. tfy3tffl^-7Vu©-r- 

*«itj±> @5©#--7-kt— tvps o i tmmt-t 

7*;U3rp«g^^$tvTi-->-5S:#^*fbr, -7 
— K©Sa*&t7V» Ufy^l3 0 2) , f^T©?* 
;u^rt^t»lc-ol>T^»Jjg-r Ur^^l3 0 3) . # 

7^1304) . 7- K&^frlfcSg- T 30 
Ur^l305) . AS^AUO^-^-Ktt^ 

8) , lJ-XhCfc^ti^-^-KgCP&l-foif^-f 
(X-r-y^l 3 0 7) . txtffi*- 7— Ktcoi^TX 

T-^^l 3 0 5^T©^SS:^y3gb 0 

9) . ^^u^o^^c^tis^-^-K©? 

-r-5. 01 4fflXry^l 4 0 Olz'Mts. 

[0057] 014©1 4 0 IX'lt. -7— K'^NJUS: 
^mtZ>7--7)\;V>W&ik*'ttO° K^f Mt/Wii: 40 

K©SM©«J ©tyt'fe'J. JM*:#H::l±ft©«k?l:: 

[00 58] -j-K^HWi 2 (F1*V1, F2*V2, .... 
Fj*Vj Fp*Vp) 

( utxmmm^ i<=j<=P,ji±*-7-Ki?s8'j#-§-. 

pii^-^-Kgfc. Fjti^-^-KjWdJMS. vjt±* 

mmmt. m 1 ©JUfstsaigB 102 b ot-. 
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diSPl 0 2T'tt#bfc&*--7-K©fiSgg©S£t|-jr 

i^yjg-r (Xf'^14 0 3) „ 3 SUC. Xry^H 
0 4Tit ^-rfc*©? — K^f hJl/©*?*^? h;i/Sr* 

[0059] sptll^^ KMa = ZWi / n 
( K=i<=n, il±ASI«S'J#-^. nl±;fc#gC ) 
#ac. ^fy^l4 0 5-eH ^ifffl^-K^^Ml/ 
Wi (l«=i<=*«R) h;i/Wai;©jSStS:tt«fr 

U Wi i; W j© fc-r^g £ 0 i:U Di, DjHOISgiSrtKD 
i, Dj)i:f So 
[0060] 

d(Di,Dj) = 1 - Wi • Wj / t Wi I * I W j I = 1 - cos 6 
(fcfc'U • l±rt«. IWiUotWiCOTV:^^) 

d(Di,Dj)i±o<=d(Di,Dj)<=ico$gH©M-efey. h;u 

[0 0 6 1] -r^T©S:#^-S)^T. 7— K-^? 
6) . ^Xry7'14 0 7T?. tXTO^^f h;i/ 

(i) sp^aat. (2) *HRtu »c*T?^st-r 

-5. 

[0 0 6 2] ¥*§S§gida = Zdi / n 
3HR <r = 2 ( ( di - da ) * ( di - da ) ) / ( n-1 ) 
( K=i<=n, il±3fc»!SS'JS-§-. ntfcfcMK. dit±A»IS 

S'J#-§-i®jfc#i:5p*li^^ h;ut©JESt ) 

*HJSMT-l±. (1) . (2) 5:*^^^ 

[0 0 6 3] (1) |d2-dl| >= Td 
(dl li^fiu © — © Jg.— — "7 — K 7 *)l>Z'<D5p-t%m 

mwmm. dm£&<D¥®gm* ixifctx«D#fs»«i. Td 

(2) <r2/a 1 >= la 

( a H±^BU©— 0©J£— '7- K7 7»-;i/^©T*tl 
(1) *fctt (2) «D*«:*tj»fc**i*i:*K. 

lCi§bfct>©$:ig^t- S. 
[0 0 6 4] 01 5(59-^? Hl/f-^I/ffllM 
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1 5 

5 0 01*, tttttffcSIK9'J#9* flWtoWp-S-K 



#-§-CD2?>C7C-r— ^xlfx.> h U 1 5 0 3 
^tSSLTV>*. 01 5£0!llc4:»J. "7— 
§&W:4. *-7-Kl*iaSU##4£^£*^fc Lfci: 

^iioDggsf&tt^-rs. io 

[0 0 6 5] Wl = ( 3, 2, 1, 1 ) * 

dl(Dl, Wa) = 1 - Wl ■ Wa / |Wl|*|Va| 

= 1- ( 3, 2, 1, 1 ) • ( 1.3, 4 
= 1- 48.1 / 148.2 
= 1- 0.32 
= 0.68 

016 izmm^-'y- F&mm<DJu*w&ja-T. #— 



1 6 

*W2 = ( 1,13, 2, 0 ) 
W3 = ( 1, 1, 8, 0 ) 
W4 = ( 0, 1, 3, 2 ) 

W-^i? MMfa = 21 i / 4 

= ( 5. 17. 14, 3 ) / 4 
= ( 1.3, 4.3. 3.5, 0.8 ) 



2, 3.5, 0.8 ) / 3.9 * 38 



\Z7*JUjf m%ll 1 60 2£&ijfr£UTWii* — 1 — 

\zy*)v*f mvit^-y M 1605&#y, J£— 20 
■7— K7*;i/jr tabcBj l603i:t-*-7-K7 
Tfc^j 1 6 04£M-£UT@§3t*-r7-K7 

^302) „ w^-^-KiHWaa&iftyig 

u (03^fj-^3O3) . wm*—rr—F?*jujf 

Tfe-r^i:ABCaj 1606S«^U BBS* — ?— K 
rSM&fcfc-f**:^*' KfcABCBj 1 6 0 7$: 

rfc-r^j . w y hj . tabcbj ©Jltc. ■? 30 

[0066] mm*-'?-t i ftMi)mtmT-?2>£, # 

[0 0 6 7] ftlc. »4MWfi39fc^>v^r«iWr*. 
)Vir<Dftf&lzmm bTV^^*-9- K&ffl^T^-JHS: 

fri. 01 6©Bflii#- i 7-K7j*\n/5'' rfttt 

fc *»■?** t^<y htABCBj 1 6 0 7rt&*ffl^Mt--5» 

M . TABCBJ JBW«D*— ^-KSrfOfflb-C^jR&ff 40 

[0 0 6 8] 01 7fci|ffl#Jg©aMx0£:a*U 0 3 ©A 
xy^3 0 4©BMfl*:BKI|*-*. AT-^17 0 1fli 

[0 0 6 9] H*#-'7-K7#;i/i»'©»£l*. 
©Kw W»©*-*-'7-K7*;bir««|)i^s*i,fcjie 

0 1. »-9-K^Sjfil3 0 2 > Wjg*-9-K 
7*;i/jT©i|ft&j&JI3 0 3. «B^H3 0 4-3 0 6 £15*50 



[0 0 7 0] *— *-r7-K7#;i/3r©»^.|t, — ^© 
? - K IZ 5f & *ifc:fcSffto*4&*fl SftTl^i® 
£ UT© * t * »J -5 -5 )^©«SE#& 
v». -tcr-. Hi 3©73*-^/irrt©ic»lffl©ffilWWS: 
ftoT (Xf?yi3 0 0) . &Jcm£*Pi%'<Z> hJVt 
©Sggt©#ffc<i$::£tf>£ (Xr5/^17 0 2) . 
[00 7 1] ^MttffifcL*^«Tff&Jt«b Ufy^ 
1 70 2) . T'ffJBLh«i:6«7*;i/irrtS:PBJi»»C«-a 

f'^17 0 8) . spi&Stttf U # V MfiTdULh©:** 
fct. Hj^©#^*i*Bfc»-i?*-5i«£U 

4) . H»7*;i/3f|4. |Hf4:!H3g**i.fcSC»&»«rr 

-5fca©7^;i/^-c. ii*S:*35«#ffibfc7^;i/^vc 
^i^fi&^a. ^^^©^^©ifcSico^-c. ¥ 
Ury^l 7 0 5) . M&JcWZm 
W7*;u$**ict&ttu. 17®7*;^T-^i/7 0 0ffl 
3HH»T7 : 5dr7 0 3 IC$HH*T (Xfj»^ 
1 70 6). 

[0072] #ffcffi#T a £CF©»-£1*. m— * - ? - 

»«13 0 2. h**— 7-K7*;udr©*fr&*fc«3 

0 3. »#«3 0 4~3 0 6fc?i»A&fcl*U3B-r. 

[0073] @i8©ffl»s«)^jrtt. isst*--? 
-K7#;^ rjgt&j 180H1 #-*-7-K7 
7t-7U3^ r**s/h7— Kj 1804ir. W**— 9— K 
r^t,y i 8 0 5©-o©7*;i/^tcPg® 

r*j 180 21*. J£— ^-^-h'?*;^ rjg^j 

1 8 0 6fcB8Jt*-r7-K7#;i/^ riLSfc»*j 18 
0 7©— o©7jr;i/^icPB»tt*ciMR*tifc#!T?*a. 
#-*- , 7-K7*;i/*r r^Qj i803ti. 3fW:fcS 
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1 7 

18 0 9 **^t#S» 7 *>l># 18 0 8 iZfttt e>ht=.MX' 
[0 0 7 4] *ffl#SKioT. 4HK«s3Rffl*-BJIjaT 
[0 0 7 5] i4x*-ett3fcS4>Mg|5CD3KlxS:|jiB^bfc. 

oo&/B^-attHjrr£. 

[0076] ftm$im i %mj—-7)v 1 9 0 0 h 

|J14. 7*;u*'1it*HyxH&*gbTo-5. y*)\;?mn 
ij X h 1 9 0 1 14. r?*;^^ 19 0 2. 3tSfSSU#-§" 

UXM903, ifflgti904. smvitfritmnv 

7,h^<r>tf'<>9 1 9 0 5. ^jNl/^titftUX K^© 

19O70if*5. 7*;U^1 9 0 21407©7* 
)^=r— ^l/7 0 0ffl7*;i/^7 0 1i- 3*b. rfc* 
38C19 0 4t±7 0 2i:-SJrr^„ ASiaSiJ#-§- U x M 

9 0 311 #7*^U5i'»C«rtl5**iTl^**»aM!l#*U 
XH908A«DW>ji-e*!J, 1 9 0 8 liAStffigiJ 

#-§•1 909 t#dfc§l$B!J#-§-yxh^©;tf-r >3» 1 9 

1 0 3fc»l$S'J#-§- ijAM 9 0 3t±. EI 7 

<r>Vit)V^ : r—-f)\Jl 0 0©:£§8fcB'J#-§-y X h 7 0 4 
4:— SW*. JU&-3*WaffkV*V'^<bi!R4l'9 1 9 
0 514. 7#A*irflM|i;xM 9 0 14:raiiJ;ffi7 3j-;i/ 

-fv*t'*5. ^^i/^ttfayxh/v©^ 1 9 
0 614. 7#;p^ttf8«;xh 1 9 0 1©—- zxnT®.?* 

Xh^©^;/* 1 9 0 711 ±{tLy*)l'¥ffiWJ * h 

[0 0 7 7] 0 7©7*;i/ : 5*'-r-7Vl'7OOK-ffr3£bfc 
7 *;u^©1f$g IsD^c. AHBlflf- 

:/;n 9 0 QizSjyirMtrj— yju7 0 0©ft&&&^ 
-f*. flfcHKickoT, IB=*/iJBU*0 7*;^&ffe* 
^WSIWt-^1 9 0 0CD?7*MH 

■41/9 19 0 7©j£&r£*T7. 

[0078] 019 <D^mmm t sm9—yjiy 1 9 0 0 & 
fljwr, ju^K:Hji«»fi®iaig^&8aqi9-r«. * 
■f. W&tef&ht=.y *)v?*y *)v?<fenv y^h 1 9 0 
ltcfiftTS. S&K, 7*M«S:a^Ibt^ffl 
7*;i/3rtc^HUfckf St. ? 7*;i/^tf «U x h~ 
©;tf-f 1 9 0 6ic— o«^7*;i/3^ttfgy x h 1 9 
n&SMSU 1 9 1 i©ft&7*;u*'tf$gyxh.~.© 
^>^19 1 2ic--^g©^7*;u^iffgyxhi 9 

15 5;ggU ^tt^^^U^te&v-*©"?. 19 1 
6 oii: fc . y *JV?1im 'JXH90 

ii±i9 i ifci9i5©JH7*^fflf«uxMcfflS 



1 8 

4. 1 9 1 8141 9 0 1 fclgbT^S. ?*Jl>#'18WJ 
XM9 0 1fflf7^WJ^M9 11. 191 
514. JSlTlcBSJiWftiMHtt'SEV^ffltf. 19 13. 19 
l 8 ttattttf&i* c £ . y*jv*rffin y x M 9 

0 l ttfg-pg/f © 7 #;u3r-e. **usub«)Hji*ra— © 
PBMizi&Mt&yxJUiftttji^a-v. 19 0 5, 1 90 

1 9 0 1 14. z:t>©;fc#£:£f*>. 19 0 3 14— O @ ©;£ 
»!®Sy##y AH908fe, 1909 fcfc--o g ©AS 

10 MS^'Jxhl9 10^bTO5. 

[0079] 01 ©:fc#:»-gigi5 103 •t*£]&i£tllL&m 

18 0 1. J&— df-r?— K7*M r^j 1 8 0 2, J£ 

-#-9-K7*;^ r#f«j m=mmy*fuif\z 
14. i 80 i coT&KJii.— K7*;uif rdp-vy 

Kj 18 04. HjS^— -7— K^*;^ rfttji 
jSj 1 80 575>fey. 1 8 0 2©T&lCfli— # — O— K 

yxiujf raysj 1806. Hl*-9-K7**jf 

20 r^.$i:^j 180 7tf$tj. 1 8 0 3©-p&tCl4Ji 

[0080] 01©#«*§*ai7J351 0 414. Jbffi^-W 
ffc»&***HK»10 3*'&aw&*fc. -4*9yx.- 
xjBES:0 2 1 icjjVT J: d tc-m&b, CRT 1 0 9 fcfflfl 
021©21O114. $HR*JR©-httH»**<» 
SStiT^T. 2 11 31411— Pf/1. 2 114 l±JB— H 
if 2 1 l 5^=pgSS:^L.-cv>r. #Pg®©7#;^ 
*js«ttriaifc3KR**i,Ti^«. 02 1H PfJf 

30 JRLfeB*. SHffl^ttlP^^li. 3fc#l 5& 
>MtRbfc«^T-fe5. 2 1 1 2l4:fcSl 5®ftg. 3C# 
©fftSStwfeB 211 6^>73r;t/^ki£(7«ASl 5 
©#^W$B2 1 1 7£Sl^bTl>.2>. 3.— yi±01©-7 
■7X11 IT?, W*«D**7#;uyj&S:i8*?b. 

[0081] 01 ©3fcgDB 107 tC^3t»©SJ*^. 

*v^*»©BII»««»*>ns*&icli. 2*&m&!il 0 3 
40 A*Bfe«?)-C^b^*,^-Cli:T'. «3PHf*a©A#t*»jy , rt? 

[0 0 8 2] J^tC. ^2©HSfe^&IttH^-r^,. fg2©H 

«e^t4. 0 1 tc^ b fc» i ammwajcmftmmw. 1 o 

0 C»l7S^H*S*iB7ja 104C. a.-- ^©S^SrS 
[0083] fg 1 ©^6SM©S:»^^Hl4eE^©^S 
50 i:A>*2>„ ^-CIT'02 2 0«fc^Kl. B 1 a&ffitt&mA 
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gi$i o 4 iz&m.mfc$n2 201 &*D^.fc. jcm-frmmw. 

2200fflM£i: U. 3.-- ifOAA&^nKrjRK^ 
*1tft#«S:»tf4. #£Ht5£&2 2 0 II^t^L/*^ 
JgSg^ 7I-X2500 i:#£i&3MiSg*if!K V * 
2 7 0 0 i:V>3 — -OWWffiA^&J&Sfta. 
[0 0 84] i-W#--K-Kll 0, 7^X1 1 1 

iBttSix, 02 3a»iiH£&^<4aatiW£*i.«. * 
fXf» 7° 2 30U I/Tt*— ^IMBRl 0 1 #;fc#D 
B 1 0 7 ICi— !ffiDiiSUfcflC»»t1«lW*. 
[0 0 8 5] ^<X-rs'7°2 3 0 2-C'»±, JMgttU&l 

0 5K*MW4. Z?LXftm$mt:ftof-ib<D'r-$ 
tfmM-CgZt. 3 0 3T'JCg&m&l 0 3 

#B3«D*ft0Ktfr3T^fls3R«:£j*U 

^SilSg*aj^gPl O4li^©^-^mS:02 1© 

-5 Ury^2304) . ClwST'l±^lCDS5S&#|i:|I] 

a.— y**»&a*8aeas2 201 t*w«JSa«s:itBb 

Ufyy2305) , 18wA<36cv^»fr»c«:*|T^-a. 
SwtffcSW^lCliXT-y^ 3 0 6"Cfijftrt*«:*R 

S^±X^y7°2 3 0 7©?i#J®&Jg£;&gb, #2g#3fc 
flBWMM'i'* 7x-X2 7 0 0^©*gj*©l#-£l±X-r 
s»y2 3 0 8©iftJMHMaS:affl-r*. 7*;i/3»'KiSS 
^>*7x-x2500 l3*Xf&m*JMKgSM9i'C > * 

7i-X2 7 0 0 tOOTlif^tl.. fLTSyXr 

-^2 3 04 tRy, IS^HwftJRfti— yicg^-r 

&. a— B*#*HW»S»2 2 0 1 »C^bT«3S-r«*r- 

[0 0 8 6] fc(c. ^aJ8S»2 2 6l©aflW*— -3 
fflAAMffi. 7*JU£3ttS£'T:'£7x--.*2 5 0()ft 
«kt«MRflE3fi««8llJ»-r V3» 7i-X2700 tc^n>T 

S*S^KW^*8jR«*i:##»ie«2 3 0 7 *,\ktf 

2 3 o s^Mco^-cy^a. 

[0 0 8 7] tiC#>tC7*JI/3<1K£^r:'? 7t-X2 

5 o Oui-ot-vraiX.5,, 

[0088] H2 4tt^BI8*aj*S»10 4fcJ:- 3 -C^ 
lfcHI«©ai*iBiHt?*»J, »l®JQMHfcH«K:fc» 

a&ffi o a^imi£toit.&mm*iit*ai ltm« 

JUtttKttiai 9CD»SH!gIfif-^l/l 9 0 
0*e.7*^19 0 2. :&tf&19 0 3. :£*ifcl 
9 0 4, 7*;U*r©FBJiBWHl9 0 5. 19 06, 1 
9 0 7) fc^-ifj-f di^CfcoT, g|2 4©BfitC$CT 



20 

[0 0 8 9] ifl)J:it-o©»IFCD3afflre*oTt) 

RFJftcR+fl®74'^j>'^jad4x. 3-7*;u:$r<z>Tft 

=i>, jbs. JK3& V7H 24 0 5*>\fctf7*;u : 5<' 
r«^, ftft. flg^, JUL! 2 4 0 6tta.— iftfMl/ 
10 iotUTSiROfe^Sr/RfeUT^bT^S. 24 0 

#fflK3?J*U 2 4 0 2lia.— »f ««6«R**ifcJB— H 
I24 0 1ffl7*;^ fg^, flg^, V7 

hJ 24 0 5©Tfi (!Bzi) PB»CD7*yi/jr^S:. 24 
0 3 fcfc^SftfcJB^BJi 2 4 0 2 <Z) 7*;U3T rfg^, 

JKA. J&&J 24 0 6fflTfi (fg=) Pg/I©7* 
'^s&SSHriaiicawbT^*. *H-e»*JB— (to 

P class) 24 0 l(97j(-;i/^A>6iBL^I,X.!5:^ 
tT\ HfiglCltXi'D— 2 4 04 Srfflv>TBMSrX 
20 ^n-^l/^-tir^c^T-^+Oro^Tr^I/^&^BaT'^ 

[0090] * felg-Pg/frt fc*HWb b 
OTSMt5««I (017) ICOOT, IB1CD 

©7jj- J »i/5'ic : feai^-r-2>^i:^y, ^^.ifsi— kji 

30 (top class) 24 0 1O7^I/3C O^HV. 38^, 
JIS™, V7Nj 2 4 0 5K-g-S*i-Cl^*— «7— K 

24 0 2©7*;b^ r§§^, ffifitS, 65^. BiiJ 2 4 0 
6^7*;^ WynX S/U— X. $fT©n D aJ 2 

4 0 7, 7#;i/*r ry7K, Km. ttffc ti&u 2 4 0 

8tC*j^-*ixT».>-5. 

[009 1] c ©$HK*S*-ciiHWS© 7 *jusrmi& 

>^7i-X2 5 0 0t±3tg^gBl 0 3tc<koT^ 
*^4^*gm07*;t/3fiS: J f>7*^G)^#S?:, 3. 
— «k -o Tti^T- « 2 «9t & ttfltr s V > 7 ©fj & *1 

7. 

50 [009 2] H2 5t^-r7#;U5nR*§^-f>*7x- 
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2 1 

x 2 5 o o -ett, y y it)\s?v>wv%*mw. t 

/a? c xm w * y * jvsr&^&ijcwm. iz * t » a-r fc » 
©^&gtt&;fr£<fc-McL-c^&= — ^tc^Tj-yi/^ 
3*5:^^ < t-axif ^mcmmt^ < & a e> <t -mcm 

LTif*>6>S:ffll>T ; b«J;»->i-3>H-r-5. 25 0 
1 l±-raJiK£j££ftfc7*;i/^8:£, 2 5 0 2 
S^K&^-T. 7 3 f;U^jKS^-2 5 0 3l±7*;b^ 

g*©^*. sFt&fcsgH*^- 2504 \t^m^cmw 

<Dt%ffi%:3.-*ftf&j£tZfcib<Dtr?yj ij)\,=l-4?*< 

(GUI) -CfeS. 2 5 0 SteXggUc/SC 
Wfl£3R^»ffltt81«:3imbr^*. 4MBBS£fl|S2 2 0 1 

w&zk&n&i o 4 rmi 2401 icw*- att $fi 

fctt*ftiU 7*JU3nK£H^T250 1£*£&*. 

&yit)V?<»icmkikm*x*<nsti$m.* 2 5 0 2 k# 

HttfflHJBi: 5 0 5 iftWS. 

[0 0 9 3} m2 5\t3.—ytfy*JU$r%[g l ft^—2 5 

0 3 Ji^lT7*;i/«©«'>|^Lfcifi^L 

-c :i--y*»&©jg^icfleoTH#asa!yi2 307 

Jg^O* 7i-^li2 50 0*62 5 1 OfflJ;^:^ 
'*>*. IBHBWJSU 3 0 7Wf£NHl*gB£r£„ 

[0 0 9 4] H4HHW»Cl*7*;i/inK2 5 0 ltt9 6fl 
-e*ofc#, !ffflS5«S:iR|fcLT. 7#;i/*rjtt2 5 

1 114 3 O^BlC^bTvS. CCOiotc. zl— t)*»»S 

[0 0 9 5] &mt%%.&2 2 0 1 j&^^t/iHRJS 

Jg-f 7i-X2 5 0 Oftt&ttU&Sftfc-a.— 9*©^ 
^lcS-^V>T«e>. WftimM2 3 0 7©Sffl&02 G 

[0 0 9 6] *f. aSBftt»2 2 0H4x?v:72 6 

*>©-?& tftU4\ Xf5/^2 6 0 2i:bT4>®5Q.SI2 3 
0 3K*?it«^SM8*S:^i£L. <ty ^rf-^&tf^- 

[0 0 9 7] idTf*«HHaiJ10 3}Wi. 
©lfiaiR«a2 6O2»C-3V^rSaiB*i0A.4. 
g|5 1 0 3 ©frd *HHiMI 2 3 0 3 140 3 ©fttuBI 

BBat#-r7-Kjaa3 0 2S:*UiguafflbT»a 

^ftHnyiffrif^Jcm 
B8**-'7-K«Ba3 0 2i:tt. 09 "Cat 
l/fcSI*iHfc:fl6vv g8Jt©fe»J*e>'i7 7 j-;u : ^©ffl&^ 
^^fclc<koT$HH*8*fc&*7*;i/a''fc«syaj 



2 2 

y;i/7 0 0 (0 7) 14, B8**- , 7-K^H«ai3 0 2 
0 2 **4*7 0 L A^-atia 

[0 0 9 8] -T**>%. HI3il*- , 7-K^«Ua3S3 0 2 

ftrT«. * dt?. BBii^-^-K^BUfiaiS 0 2«Dfctf 
10 K7*;i/3»t— 0 OCDflNS&^ntSA^?^ 

M^.tfj6lOiafeM®Hl 6©7* 
^ rgMfe£fcf*fc"C3, hfcABCj 1 6 0 7 A*^S«S 

^ TW}®b'<v M 1605. y*ji>tr r*j-f"*fcABC 

bj 1 6 0 6 anKS-r*. * mwajftawa*— k« 

«3O2S:i»UiSbfc0»^l*#art"*ffl"e. a— 9* 
20 7#;i/$qKj t? r£»j£b>?i&:£Mfcj ©EpfejttS&a 
[0 0 9 9] -*Xry^2 6 0 11?, j.— I"? 
*lfc»&fct. #g8§£g|52 2 0 1 1 0 3 IZ 

0 3) . d*UC*fLT:fc»»-giSJl 0 3m &MttMk 

30 4. #3B#k3l2 3 o 3-eftmJ&%k£&2>y*>i'drtf£.f& 
$tu^©l±, @3©^@©A-rs'7 p 3 0 3-^Hjg=Sr— 

@9©x-r y^ , 9 0 5T'7*;u^©M-^^citi,J^±5f:Bl 

0 3-Cl±. Xr-y^9 0 5©M-^¥!l^#i:'5c-Sb^v 1 ' 
MTd*?*tW a feBWEL-C. 7^;i/^©^-&**^ ^tCKT 
|gi:^-S<k^^^&fie» D ^1©HJS^©EI1 7©US 

^TdJBUiicjitnT v > t «w -r -s is«<e 

sp^f HUi:©ffi(l©4MJS«jSi<rffJeLhk:**t^»-& 

©UWU^l/tcjCU-C. A»»a»10 3*«2lt3g-r4. 
d^^ipffl©^. B8**- , 3-K«!ai3 0 2S:SSflib-r 

MfettoViBt Ufy^3 0 3) o Cl^tC.koT^lC 

i-iftfiS b fc^-^g^cfc y *> 7 *;i/inK < - 
¥^S^^v^^*&^fiS-C#S©-C% ci©M* 

50 bimi$m<DEmiRsm 2602^7. 



(13) 



*§§3¥8- 1 5 3 12 1 



2 3 

[oioo] &mm7Z.®2 20 i©ti«-fa*>? 

^TOOOfNsfflSri^-S. 
[0 10 1] AS^SSPl 0 3tti/V-5X&i:*©til$g 

l$&i:&&T&iS©«^4::3 i ;i^a|g/lW& fc^^T a 
#£#;fca. «iLtf. @2 0©7*;i/3f r^j 18 0 2 
h v *)V$r rg** j 1 8 0 6 itm L i ^hTMG* £ & 5 

[0 10 2] ^ffli^SilLT, '>V-7^f 106 
£ffl^T_kfef8T&1S4: bT^jl^fcM&^a ?*;t/ 
^©£j&££SiL-ra7j?£##*- LA>L. *%Hg 

7 *jt/jT£tt *- -7 - K & ft 
£-LfcJ&3S;. p*;^ njgir&j i 8 o io«ke>tc^2> 

1 *f 1 ©*--7- K<BJLTM^£!ll^-5©-ei±*fJ£? L9J 
fit*. tHMfctW«©#-?-K©±TM«fc#]tb 
&tth.fcf&&&^. c:©i:£. fltfLtf*— ka. b. 
c, D^e>±<a7jj-;i/^ ta, bj „ rc. dj 

mp^tit^-f^k.. r*—r>— KAicCliJb&fST&fS 
4:U-Cjg£-?&3tf. KB4:N*a3EH«fc* 

5 j k ^ ?»dtc ttaFsw *.« v * t v ^ p mm am 

[0 10 3] #&#&«|g*§J!*K>*Px-x2 7 0 0 

JSUii*. C*i«:JBvvr:fc»«Ml0 3jMHKftSfc 
fT*.a«keac-ra*>©-e;fca. mtf*Sf*©B8*ffl»& £ 
if m*m%Mi . r^fswfcfccDUsiiij 4:^ofe*S£© 
«B4:#«Bfc«<^*rt*jWfc«>&*vc^*j&t, d*i 
saiWlMfMicffiiirra. *«Bic**vh.«S:*©rt* 
tt93*B»^4: K J*fc 5 *\ «WJ»-«tt©ir& tc 
a^A'feU. ^B^tc-tOS-g-a^SjoT^a**©*: 
#*_<D;fta. tt*.fc0H«MF© * mw<D 

;lP:##;fr*i,a©T% (fic^gtcJt^r— jRttA^ffv*. * 
fc. rRHS:»Bfcrsfc«>©#8U * r«si©3QS©jB 
fiU &4f©£B(ctt%H©rt&tf^£*ta£4:ftte>. 
*ntt tfBS < * 4 . -k&!S 4: * * - «7 - K It-IMS # 
EK. T&fg4:&a*-?-mT{ftK&B-3-ail:4:# 

[0 10 4] Lfefct. -UttfflK^rtSffl^Bfcaj 

<&a. M&mz&. -«tt©Hs^ rmwo&wi * 
«■««©«*■ sttts»»t *y*B tcajgi-r a *- -7 

-Kfc±ffiBW©ffe«lc. SBH &»**-**:«>©#«! J 
* r»H©3tft©&ffij fc^ofeBBKa8W**-'7 
- K SrTffiMCfl^fc WT * 4: ^ P «fc P £Ff « :T t 



24 

>3» Pi- X2 7 0 014. dp ufcs:stc-g-*4xa^i 

%y&&::4:#-?«&. 
[0 10 5] @2 7ttX*&gStK2 2 0 0 

aaSSr^i: LT^-gOgyi&fto £4: £©#£i#^«fig 

ia^>j7 X -A2 7oofflgs{f!if$a. ?ktc. # 

Mtt&as 2 2 0 1 #c©^{HftflHgffl!lH' v^i- 

x2 7 o o &^uri-V^6«J!WW8«:«iyatf«yi 

10 2 2 0 11*, Xfj/7*2 80 1 4: LTBffi2 7 0 1 
^pVi/^sgfrWit?. -9-VP°;U^cS4:l±S:SDB 1 0 
7ict&&te*iTt>a;fc#g£©p*>©— - p-e. ^2 7-ei± 

«»©W«B«©— «T*a. «<XTy7"2 8 0 2tl± 

a. 3.— yiiV7X2 7 0 2 ifli^TBI2 7 0 l_k© 
^5!j&jB^ra-4:A'-C#a. @2 7Tli7'5X2 7 

U #B4:l/t*S£Lfc«?fca*bT^-6. r©«t^tc 
a.— 0 , a»e»3SBa*ffi£2;iiS4:X?yP*2 8 0 3 t LT 
20 ^70^^X2706^1. i-y©^b 
fe£Sft^8*!ift'4fpfr©flSB&:&it>£. ^Ty7*2 8 0 
4?a- 9 , A>6>?tSA^6ixa4:. #B 4:-?-©^B©-9-V 

p°;i/*#±©ai^fe«tcHf amwicftyatf ur-y 

7°2805) . 4>SJg^g|52 2 0 1l* T^Bg 

©£fftj 4:v^3«14:flJ3SttB riA^B»>e. 53t^B 
*T-J 4:v>^ff$gS:^iSW-a„ -tf-i/pVUfcS*©^ I 
©ft*D*^IT-ra4:. Xfy7"28 0 6i:bt#«l 
©ajJKfi«S:#»3&»y 4: LTIHB $r-y-VP°;U3t#T-©ai 
^MtcSEJOb. CltiS:«BIS^®ffi2 710©2712 
30 Kfl^-rs Uf^7°2 7 0 7) .i<Ari'7 , 280 

8t-it. i--y*»6£*B©wflt©ate-KH-rs«« 

SrSlTSia. 4MBBSa2 2 0 1fct ; ?»ffl3ftLT*JV>fc 
*P51±$:^-r^am©«-&?r U^C;i/»J X h 2 7 1 4 

jjvra©T?, dti&^^n— yi*2 7 1 2^&jgB© 
— p&a^u, -e©^©-®^ fF!tti#ibt2 

7 1 4*<e>a^!5:b'<;i/S:- OJliRU 27 15C0K* 

^^-c-w^ratvp^jiiT'^^^a. imbis^s 
E2 7 10T-1* r-jgftj . r^-|g^j . ri:*,^ 

40 «i^ia-ra5a«©«pm©s^ffl^^^-ci>a© 
<->-ct±^jtra„ 

[0 10 6] »ctH2 9S:fflt^T. ^3HiS*»22 0 1 
*^HHflc3fi«Bfitf*'r >*Px-x27003^68l»ja 
**vfci— *©S5ftK«-J<o-Cfi3. B4MRM2 3 0 
8©S*«BS:Sttqi"ra. x-r 5/P°2 9 0 14: bT^MHlSS 
»2 2 0 ltti— y*»6»y^««B4:-t©«B l^^< 
;i/H*r5^TH»«Be»«smaEra. B»«j8fflf«4: 
50 it. X®^-^gp 10 3 ^as« «eB**Jft©4MH«* «:« 



(14) 



^¥8-1 5 3 12 1 



2 5 

m-?2>t-sbKftimm2 3 0 3 -e&M-raif y , 

[0 10 7] ftKXxf ^2902tbt. 

m •? £ * — r> — K i: b T CD S^lg S: b * - 7 — K 
DB 1 0 8£|iI7&5£-e;fe-S. — B#*-r7-Ktf)tf^cK 10 

[oio8] #mm-%U2 201 lixs^sgp 1 
o 3 izttLxzmviT-* zm^-cmwtefigmmmo 
ftm&%:$:mm-t2>*o^t%™-t2>* xg#m.®i o 3 

■7— KDBOf&bUK— 8$*-7-KDB SrfflVT. #=¥ 
-^-KSr^-^-KP^tc-g-ti'icS^^-^-K^ 20 
i:»c*i:i*S, K*B13 0 1 S:^,, 

[0 10 9] 1klz* ; r*s729 04£[sX. #— 
- K4HS^!kS 2 9 0 3 K. <k o Tf&&£ ftfe*— * - 7 - 

K7*;i/^v^. ^bfc:£#S£ -7 
-K7*;U^caffl&M^£H3i*-7-KM3S3 0 2 

Hffl^fj-^HO 2tcfeltS^^#^i:*e>^$: 

Ji/O^-^-KfcaKKftf*-^*. ^©i¥*Bl±^i!i 30 

[0 110] m<X. ; ryZf3 0 3T'ligS 1 GDlWfetflfc |H1 
«»C. Mit*- 1 7-KMa2 9 0 4K<fc- 3 T<ffr&£*ifc 

^m-*- 1 -K7 twi/^hss * - 7 - k 7 

*;i/^i:^^t. MaS-e&Sftt^ftt&H-* (^i 
©Hife^CDAx5'^3 0 4i:|H]^) . ftKMRiftg&flte 

\$.?*)\j?ft*:ft'm?Z> Uf-^2 9 0 5) . X^-v 
^2 9 0 5tt77j-;i/^H^SttT^-Si:#Sr*f^i: 40 
LT. @2 9iC*>n^SX7 L y^ , 2 9 0 27!)^^T*-e© 

[0 111] BJMB&flHB (©BMW 4: 

ov^-CittHa-rs. 'ClT-li, AS4>^H2 2 0 0li= 

H^-TV* 7i-X2 7 0 O&^bT, @30<Z)4I?C 50 



2 6 

[0112] o£HRJMI&*uy : r-®#jj i/zsc 
;u©a^^ = a 

r-^— j&i&j «g L/^i/©asiS = b 
g i/"<;t/0Kg = o 



r^WTOj «g U"W0>aXA = e 

* = f 

rW5ftj «g u^NDfijME = g 

r**HK«J JRg U^KDfiSSSrbi: b. 
*Rg i/^;i/ttMME0. -ttsiib^mzmm^f^^h 

#«-f 3<a##*b^,h#;*.-5i:. r-^ftj «|U/< 

$:0.5. fflfllffl^B U^K51SI & 0 tt S i: 
J: o tca~gtc ti 0 PJJKD 1 J^T©^?:^^ ic^* 
T. ^1*1^2 2 0 l^SS^bTSS^©i:-rs. 
[0 113] Jil5^1iJ^*o#. 03 0<DmS V<Jl/fr 

[oii4] o&-mm®mfiM : c a, o, o, b ) 
om=mmmmtm : c o, e, o, c ) 

O^HPg^«|g«fS : (0, f, g, 0 ) 

«g r^ES^j fefi^btb-c^^Jfflb, -t*vJK 

[0 115] ^tc. — B^^-^-KDBro^lC-^V^Tltt 
E-r*. ^-Pi®$:«^i--5«^©Xxi/^2 9 0 2T- 

KDBfe^-rS. 

[0 116] Sir. !6-R[Mfl»»ff«^6>^»(c«|«-4- 

^#iggl± r^-*j 4: rfgEH*J T**4rJ:^*li 
s. -Tft^)*., r^-*j n rfg=af£j liMS^Oftra 

[0 117] #ac. 9— KDB1 0 8 =¥- 
9-KW«:Bl*fllb. JRg r^-j^j fcJHg r^ra^j 

lZ{il^-r S #--7- Kf£W$:* y £fi bT— B#df-7- K 



(15) 18ffi¥-a-l 5 3 1 2 1 



2 7 

If, 03 lGD2fc§3 1 OOCD^-^-KPli^-rJ-K 
DB1 0 act 5 ©*— *7 — KP3 1 10£:L-caiS£*l-Ct> 
•5. *--7-K»3 1 1 Ofrt>-m*-?-\<mZ:ftZ 
Kl±, mQ m~&l 3 10 1 T^EH^j 3 10 

3tC-tix€tl,#ISSf *A^3 1 0 2, 3 104cflcm^ 

7— Ka3105, 9—Kb3 1 0 6, =¥ — 9— Kg 
3107, df-^-KhS 1 OStfCJUctB^L, — B# 
#-7-KP3 1 1 2£ffr&U — B##-9-KDB3 
1 1 l^S^Six-5. #-?-K^2 9 0 3ftt 

[0 118] zoLtc.mmm&mn. -b##--?-kd 

B&fl3oT«3H&*-7-K#8£yi2 9 0 4icoi> 

-K«kS2 9 0 4-ei*. ^— |sgM«|gftfs^e.iHa rfg 

act. ^sro^o^-^-K^ai^sicjife 

u a ajsi-f * #- -7 - k u -r 
-r z> d i: t?-ecDf^s icjg-r & ? ^^^gg u ^-r < & 
y, jt-FM^©a«^^^^uai$tv^cifctc^ 

-5. 

[oii9] ig2©3i$gfirei&Hj§ufc#^}g^a52 2 0 
y d^icSox^^atasrJtrr, 3c##g$sn4 100 

(@4 1lC^bfc) KH"T -5^3©HSg^$:IttHa-r^>„ 
[0 12 0] OL— y*^dr— df— K 1 1 0, Vj7X 1 1 1 

^^taoll^Sr^-rSi:, Sf^l4 lOOtf 
j&l&Sti, 03 2©3&*i@tC»oX$Q.Jl#J££ft-5 = * 
30U LT-r— ^fSg&l 0 1 #:fc#D 

b i o 7 \z=l- ■fmmiz.Lt-jcmmztemtz* 

[0 12 1] «<Xry^2302-eii, *fgt&£iig|51 
0 2#;^S3^6*f§*-'7-K&l!fciiJU 

20 lKat-rsa— ya^cDjaRfcaaBu jgstf4M 

ftl 0 31CZL-- ^CD^SrSrltilgbT^ilOiaS 2 0 1 

[0 12 2] ^mUSMS 2 0 lffl«M«tt«ifi-r-5. fcfc 
^fy^2304t LXftWm%X,t)& 10 4 

£ <oK#gtfg^SS2 2 0 1 l±#S*SIII£ 

5) . &mtftii^t&'$t\,Z\t4mZ&T?Z. JgjKtffe-S 

&&K\t*?-v72 3 0 6-e*g7j*rt*g£8?5fiRU 

^^tfa^-T 7i-X2 5 0 0^£>fgjRCD*§-£-ti:X-r 

-^2 3 o 7<DU#mimzmb. &m#&mmm&}-( 



2 8 

>9 7i-x2 7 0 0 Affl^ffli-^liXr ^ 2 3 0 
SfflS^^S&Sffl-r-S. Zff^2 3 0 5T'lU!a 

— viytfe-z. ^t-ftm&mvmKE. lxmgi tern** * 

[0 12 3] 0 3 3C^13 2 0 1 OAttft&AMl 

iSSg^-1'>3'7x-X2 5 0 0lC*N-SJg^^, 
3Mt3gWS!K>* 7x-X2700 fc»T**gat3&»te« 

io &mv>&'&\tftM&&Mmm8rf y$?*-*2i 
o o 01^12 3 o 8 zmfiisrmmzmT-t z . 

BU#©S^t±X-r y^2303 T-AS^-^gP 10 3*1 

^tCXT--y^3 3 0 2tbt. ^MWS**ti— 

* 7i-X2 5 0 0^<0^—1ffriaG)f8jffity3t/Ujr& 

0 0©?5*HKj&Jl2 3 0 7 fclttrbTa.— 

&$*$K.nx&msm2 3 0 3Srn^-r^. 

[0 12 4] BltCCTLfean®5tffitt®:ft«&£«B 

100 KStf *3HBaa*m;&«Hsi 0 4 =l— tf#&m 
[0125] ® 1 nrnmrnxwimmmtttoniz. u 

WA^fintttcSfflSft*^ -tdt?H3 4©J:^»c. ^1 

ffl5i«!«i©*»»»*Btc«a«iaaiJ3 4 0 1 

*»4HHSSB 3 4 0 0 fe]R U . ^-^m© 
40 i/yir<D3Lmtf'<jx.2>&i>K-t2>. «0RjEaSiS3 4 0 1 
»±7*;i/3r«URSa«IB3 4 0 2 2::ttHftiR£a«fg3 

4 o 3fci>-5— -3©je!a«tB*»6«iBa**i,a. 

[0 12 6] a-y^-^-Kl 1 0, 7^X1 1 1 

4HRftBa©Hff fcSwT * 4: . *»3*SM 3 4 0 0* 

®»)$^, 03 5©^HlcSo'<i!!!S*S£^ti-5o * 
fXfy^2 3 0 1 tLXr-fmm&l 0 1 *'^*D 

b i o 7 k.=l— yffljasufcASifffcttJKrr s. 

[0 12 7] i<Xry^2 3 0 2T'lt ^15^*^1 

so 0 2^»^*e,mis^-'7-K$:^aiu, mi§^#i 



(16) 
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2 9 

0 5tc$&*frfS. id \^X&m&M*?iotztbV>Tr-9 

tfmMKZZt. Z,J-'sy°2 3 0 3X'3cmftM&l 0 3 

#@3©^tl@M£oT#S&&&£j£U 

■TS. ^^Siti^JgPl O4l4c:(Z)^S*gmS:0 3 6 0 

<te>>W V* X@ffi3 6 0 0 IC^LT, a.— 9* 

tCffi^^S (X5ry^2 3 0 4) . 

[0128] *®-ete 3601 izm— Pf /f © 

f)\ 3 6 0 2 Izm—ffiMO) y*)\>¥&ii\ 3 6 0 3 \zW, 
Xf y ^ 3 5 0 1 Tfcfc. MmM&U® 10 4 b 

fc$>8#»l© o *>. tt;&© 7 a w±:fc# £ a.- 
WSfHRbfe^fclB^a. tbfer^SlR^H^*, a. 
— WjWHTjK* V 3 6 0 4 T?4MKB*ffl*IT b fc 
«£(£&33S:ltit.-& (Xry^3 5 0 2) . 

[0 12 9] SliRU Xr^3 5 0 3T'M 
^*aj^gPl 0 4 #7*SUjrfc«RLTC'S®;at£*& 

3 4 0 1 © 7 *Jto#Vm38tmt& 3 4 0 2 \,Z V * JUST ft 

s&msms 504 u :&ff©»d-ti*$$tt» 

3401 ai^cmftm^mm^ 403 

££t££*4ft9£K&ftgs3 405 *>vz/<r L-^-r 

i > * ? tc4MKttX0rtnx & *r 3 *> ©t?, KM! o v > x tt 
gaarrs. $ e^. a.— ya^ta^a* * > 3 6 0 5 & 

#U *HR««©:/5*^:/^©*«fcJ^Ufc»&fc: 

ttsm&Kiss 401 tfasugsduaasi 0 4 kadi 

s. 

[0130] mz. *at3asas34oi©ffi«-ra. 7 

#^«sR*flH«iB 3 4 0 2 &£rt£Mftifi£&tKIB 3 

4 0 3<D&Mlz-D^X'&s<2>o 

[0 13 1] y*JU5f&m3immfe34 0 2£\Z. o.- 

vtf&m^*$iiLxmiR^*iy*ji'?'b<D ! m{&mzm 

;w©afttf**.&ft-5*>©T?**. 03 6tt^«^*ai 
1 0 4 *vi«j-rs$HBia*©-r ?i -^n 3 

6 0 0k. &s££SS53 4 0 1 tfffifl-r-SffiS&lf fBlBH 
36 10S:iLti>a, -f v£ 7i- xBffi3 6 0 0 iz 

a, m— i%m 3 6 o i . m=jgN3 6 o 2. jg=pg/f 3 

6 0 3 © 7*Jl/jr«;tf%j?£;h.. a— ^A'SliR b#MT' 

TflWUsfta. ffilMIHRBSS 6 1 otcii, 7*;i/*r« 
3 6 11 WS:fc«R 3612^-j 1±4mX8Mk lzffl-§~ 

zmmnnimmizft 5 . ^--ytf * fcm b x 1 > 

&wtft§©i:£WU Mffi3 6 1 3tCl±JB—»Jf 



3 0 

[0 13 2] ytfSg-Pi/f 3 6 0 1 
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An Automatic Document Classification Method Based on 
a Semantic Category Frequency Analysis 

by Atsuo Kawai 

Summary : 

Conventional automatic document classification 
methods can be classified into two groups: (1) a 
method using statistical information of word notations 
or kanji notations, and (2) a method using language 
information and knowledge dependent on a 
classification system. Although method (1) has high 
generality due to the independence of its processing 
from its classification system, it has low precision 
because it uses only superficial information of word 
notations, etc. On the other hand, although method (2) 
has high precision because it uses information 
dependent on its classification system, it has low 
generality. This paper proposes a method of applying 
method ( 1 ) to a semantic category system generated 
independently of its classification system. In this 
method, first, a system automatically learns a 
semantic category which is biased and appears in each 
category field, based on a category example (a 




2 

document and its classification system). Then, 
unclassified documents are classified by using this 
learning result. In this method, generality can be 
secured in a sense that even when the classification 
5 method is changed, it is sufficient only if a 
corresponding category example ( document for learning ) 
is prepared, and if there is no need to modify the 
semantic category system used. When its recall ratio 
is compared with that of a conventional method using 
10 only word notations in an experiment where newspaper 
articles are targeted, the recall ratio has been 
improved by 10 to 12 %, thereby verifying its 
effectiveness . 

15 1 . Introduction 

In this paper automatic document classification 
is studied. There are two document classification 
methods that can be used with a computer: a method of 

20 classifying documents into category fields prescribed 
in advance, and a method of automatically generating 
classification system frameworks from given 
unclassified document groups called a clustering. This 
paper studies the former method. 

25 The method of classifying documents into category 




3 

fields prescribed in advance is further roughly 
divided into two groups: (1) a method using 
statistical processing (independent of a 
classification system), and (2) a method using 
5 language information and knowledge dependent on a 
classification system. 

In method ( 1 ) , a system automatically learns 
words, etc., which are biased and appear in each 
category field (hereinafter called field-distinguished 

10 words), based on the frequency statistics words and 
kanji notations in a document already classified. 
Then, the category of the document is determined based 
on the field-distinguished words in an unclassified 
document. Since, even when a classification system is 

15 changed, it is sufficient only if corresponding 
classified sample data have been prepared, this method 
has high generality. However, since only superficial 
information of word notations, etc., are used in this 
method, it has low precision. 

20 In method ( 2 ) , a classification system to be 

processed is fixed, and classification is performed 
by using information dependent on the classification 
system. To be more specific, it includes a method in 
which classification criteria are incorporated in a 

25 system by using generation rules, and a method of 




4 

classifying by following hierarchical correspondence 
tables between keywords, key concepts, and 
classification fields. Although this method has high 
precision, it has low generality, since the generation 
5 rules and correspondence tables between keywords and 
classification fields have to be entirely modified 
manually according to the extension and change of 
classification system. 

Therefore, in this paper, a method utilizing a 

10 thesaurus prepared independently of a classification 
system is proposed in order to secure generality for 
a classification system and to improve classification 
precision by using non-superficial information. 

In Chapter 2 automatic document classification 

15 is studied, and in Chapter 3 the results of 
experiments using this method are studied, including 
a comparison with conventional methods. 

3. Experiments and Study 

20 

3.3 Evaluation criteria 

A conformity ratio (indicating the size of a 
classification noise) and a recall ratio (indicating 
25 the size of classification omission) are used as 



5 

evaluation criteria, as in the case of information 

retrieval . 

Conformity ratio = ^^T^ * * 100 

RET 

5 Recall ratio = RETrel . 100 

re I 

where 

RET = Total of category candidates outputted by 
a system ( in all documents ) 
10 rel = Total of correct categories 

= Total number of all documents to be 
processed (Note: This is because one document is 
provided with one correct category, ) 

RETrel = Total of correct categories outputted 
15 by a system 

If a high threshold is set in equation (5) 
described in section 2.2.3, a classification field 
candidate with high reliability is focussed on, its 
conformity ratio increases, and its recall ratio 
20 decreases. Conversely, if a low threshold is set, the 
conformity ratio decreases, and the recall ratio 
increases. Therefore, in an experiment a threshold is 
not fixed and is variously set between 10 and 50, and 
the relation between the recall ratio and conformity 
25 ratio is examined. 
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3.4 Evaluation of precision 

Figs . 5.1 and 5 . 2 show the evaluation of the 
relation between a conformity ratio and a recall ratio 
5 in classification systems 1 and 2, respectively. 
Compared with the conventional case, where only a word 
dictionary is used, the recall ratio and conformity 
ratio are better by 12(10)% and 9(10)%, respectively, 
when both a semantic category dictionary for 

10 classification and a word dictionary are used ( figures 
outside paper theses and those inside parentheses are 
for systems 1 and 2, respectively, and threshold Th 
in equation (5) is assumed to be 25 in both systems). 
When compared with the case where only a semantic 

15 category dictionary is used, higher precision is 
obtained when both a semantic category dictionary and 
a word dictionary are used. ( The obtained values are 
at a maximum in systems 1 and 2 when t0 = 0.5 and 
t0=0.2, respectively.) The reasons are studied using 

20 "JR" and "KDD" for words and "transportation and 
traffic 11 and "information and communication" for 
classification fields. When a word dictionary is used, 
for example, two fields can be distinguished by using 
the word dictionary in the form of "JR (transportation 

25 and traffic)" and "KDD (information and 



communication)' 1 . However, since in the semantic 
category system used in this experiment, both " JR" and 
"KDD" are only provided with a "company name" semantic 
category, the two fields cannot be distinguished. In 
order to distinguish between these two fields using 
a semantic category system, more detailed semantic 
categories have to be established. That is, in this 
example, the resolution of a semantic category system 
is too broad for the resolution of category fields. 
In such a case, a word dictionary is effective, and 
it improves precision. 

In this case, the precision can also be improved 
by classifying a thesaurus (semantic category system) 
in more detail. When this customization is compared 
with the manual composition of a field-dependent 
thesaurus, with one knowledge expression dependent on 
the classification system described in method (2) in 
Chapter 1, there is no difference between them in 
individual jobs. An example of this is in the setting 
of the "communication" and "railway transportation" 
classification fields shown in Fig. 6 and the 
determination of company names belonging to 
classification fields . 

However, the method studied in this paper is 
different from method (2) described in Chapter 1, in 
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the point: that an objective score weighting to 
individual semantic categories due to learning using 
frequency information is available after the detailed 
classification of the semantic category system. For 
5 example and as shown in Fig. 6, it is assumed that the 
business field of corporations is classified as a 
semantic category. In this case, "air transportation" 
often appears in articles on the transportation and 
communication field, and it also appears in articles 

10 on the diplomacy field. In this way, a "classification 
field" corresponds to fields in which it appears, one 
to n, and the degree of its individual relation varies 
with the classification field to which it belongs. 
According to the method studied in this paper, this 

15 degree of relation (score) can be statistically 
calculated using a document for learning. On the other 
hand, in method (2) described in Chapter 1, only 
semantic categories and words that appear frequently 
are registered for each field. In order to take into 

20 consideration the degree of relation between a 
classification field and a semantic category or word, 
a manual intuitive degree of relation must be used. 

In method (2) described in Chapter 1, when a 
classification system is partly modified after 

25 customization, corresponding modification is required. 
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However, in this method, since the score weighting to 
a semantic category is modified by new learning, there 
is no need to modify the thesaurus. As an example of 
this, the classification fields shown in the upper 
5 column of Fig. 6 are modified to those shown in the 
lower column of Fig. 6. In this case, the relation 
between a classification field newly set and the 
existing semantic category ( including the semantic 
category shown in Fig. 6) has to be newly established. 

10 In method (2) described in Chapter 1, this setting has 
to be performed manually. However, in the method 
described in this paper, this relation can be 
automatically established by using a document for 
learning based on a new classification system. 

15 There are also documents in which a correct 

category cannot be obtained, even if both a word 
dictionary and a semantic category dictionary are 
used. Out of these documents, three factors, from the 
viewpoint of word notation and semantic category, are 

20 focussed on in this paper, as given below. 

( 1 ) There is a document in which no correct category 
can be obtained because words contained in a document 
cannot be grouped at the semantic category level, 
although they can be grouped in a certain point of 

25 view. For example, as words which appear in a 



10 

document, there are "an unearthed article" 
( "article" ) 7 "an excavation" ("gathering") and "a 
cultural asset" ("asset"). These words can be grouped 
in an archaeology classification ( f ield=culture ) . 
However, at the semantic category level the words can 
only be supplied with semantic categories, "article", 
"excavation" and "asset", and it is difficult to 
extract a relation, f ield=culture (archaeology). 

( 2 ) Errors result due to processing words with a 
polysemy (a plurality of semantic categories), while 
their semantic categories are not narrowed. 

( 3 ) Errors result due to adding the score of category 
candidates, taking into consideration the individual 
word notation and semantic category of words composing 
an idiom, etc. (for example, grass root). For example, 
grass-root personal computer communication: 
agriculture and forestry and fishery (incorrect 
category), information communication (correct 
category ) . 




Fig. 5-1 Evaluation of reference dictionaries 
(classification system 1) (Recall 
Precision Graph). 




Fig. 5-2 Evaluation of reference dictionaries 
(classification system 2) . (Recall 
Precision Graph). 



